360                                  PHYSICS OF THE AIR
From the equation of a condenser discharge,
it may be shown1 that whenever the product of the capacitance by the square of the resistance is greater than four times the self-induction, or, in symbols, that whenever
CR2 >JL
oscillations are impossible. Undoubtedly, all these terms vary greatly in the case of lightning discharges, but R, presumably, is always sufficiently large to maintain the above inequality and, therefore, absolutely, to prevent oscillations.
To illustrate with, perhaps, a typical case, assume a cloud whose under surface is circular, with a radius of 3 kilometers, and whose height above the ground is 1 kilometer, and let there be a discharge from the center of the cloud base straight to the earth: Find a probable value for the self-induction and capacitance, and from these the limiting value of the resistance to prevent oscillations, or the value of R in the equation
CJ?2 = 4L.
To find L we have the fact that the coefficient of self-induction is numerically equal to twice the energy in the magnetic field per unit current in the circuit, and the further fact that per unit volume this energy is numerically equal to }j,H2/8T, in which H is the magnetic force and /* the magnetic permeability of the medium. Let a be the radius of the lightning path and assume the current density in it to be uniform. Let b be the equivalent radius of the cylinder, concentric with the lightning path, along which the return or displacement current flows. In this case, p. being unity, the energy W of the magnetic field per unit current and per centimeter length of the discharge is given by the equation
Let b = 2 kilometers and a = 5 centimeters. Then W = loge 4 X 104 + Y± = 11, approximately. Hence, the energy of the magnetic field per unit current for the whole length, 1 kilometer of the flash is represented by the equation
W 10s = 11 X 105, and the self-induction = 22 X 105 = 22 X 10~4 henry.
To find C, assume a uniform field between the cloud and the earth. As a matter of fact, this field is not uniform, and the calculated value
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